Objective-This retrospective cohort study examined the association between co-occurring serious mental illness and substance use disorders and parole revocation among inmates from the Texas Department of Criminal Justice, the nation's largest state prison system.
systems worldwide-exhibit substantial variability, several factors have consistently emerged as strong predictors of recidivism, including male gender (17, (20) (21) (22) , single marital status (17, 20) , history of criminal offense (18) , and substance use disorders (20, 21) . Psychiatric disorders have been found to be less consistent predictors of criminal recidivism. A number of studies have shown that inmates with mental disorders exhibit reincarceration rates that are either comparable to (23, 24) or lower than (21, 25) rates for inmates without psychiatric disorders. However, a recent investigation of over 79,000 Texas prison inmates found that having a major psychiatric disorder was strongly associated with repeat incarcerations (26) . This finding persisted for all four categories of major psychiatric disorders under study, including major depressive disorder, bipolar disorder, schizophrenia and schizoaffective disorder, and nonschizophrenic psychotic disorders.
Despite the substantial body of research on mental disorders and criminal recidivism, scarce information is available on the impact of psychiatric and substance use disorders among inmates released on parole (19) . Every year approximately 500,000 inmates in the United States are released under parole supervision (27) . Parolees with mental health and substance use disorders are frequently required to attend community-based treatment programs as a condition of their supervised release; this requirement provides correctional administrators with the leverage necessary to compel treatment participation and adherence. Former inmates who violate the conditions of their parole may face a number of sanctions that range from minor measures, such as increased drug testing, to more intermediate sanctions, such as confinement in a residential treatment program, to the most severe sanction: parole revocation and reincarceration in the prison system. Approximately 40% of parolees are returned to prison as a result of revocation each year (27) . Understanding the extent to which parolees with serious psychiatric disorders and comorbid substance use disorders have an increased risk of violating conditions of parole or committing new criminal offenses is important for the fields of correctional and community psychiatry. In particular, such information may serve as the basis for the development of targeted interventions to reduce the rate of parole violations and new crimes among parolees with mental illness and addiction. The purpose of our study, therefore, was to examine the association of psychiatric and substance use disorders and parole revocation among inmates from the Texas Department of Criminal Justice (TDCJ), the largest state prison system in the United States (28) .
Methods

Design and study sample
This retrospective cohort study was designed to determine whether there was an association between co-occurring serious mental illness and substance use disorders and the odds of reincarceration among parolees during the 12 months after release from prison. A secondary objective was to determine whether the risk of reincarceration increased among parolees who had either, but not both, of these disorders. The study sample was composed of 8,149 inmates who were released on parole from the TDCJ between September 1, 2006, and November 31, 2006. An additional 568 inmates (7%) who were released on parole during this period were excluded from the study because they did not have a substance abuse screening test score in their electronic medical record. Analyses using the Mantel-Haenszel chi square statistic showed that the excluded subgroup did not exhibit any statistically significant (p{ltet; ≤}.05) differences in the demographic, clinical, or correctional characteristics compared with those included in the study.
Measures
An electronic database containing all TDCJ incarceration records was used to identify members of the cohort who were reincarcerated in a TDCJ facility within 12 months of their release date because their parole was revoked as a result of a technical violation of parole rules (for example, positive drug test results, not reporting to parole officer, failure to notify parole board of address change, or failure to participate in a mandated treatment program) (29, 30) or a conviction for a new offense. The medical record component of the database was then used to identify the members of the cohort who were diagnosed as having a major psychiatric disorder in either of two broad categories: major mood disorders (major depressive disorder and all bipolar disorders) and all psychotic disorders (schizophrenia, schizoaffective disorder, delusional disorders, substance-induced psychosis, and psychotic disorder not otherwise specified). Because an inmate could not simultaneously have a diagnosis of a major mood disorder and a major psychotic disorder, these two broad diagnostic categories were mutually exclusive. Selfreported demographic data-including age, race and ethnicity, and gender-were also obtained from the database. Correctional characteristics (criminal offense classification and length of prison sentence) associated with the parolees' most recent imprisonment were also obtained from TDCJ electronic records. Criminal offense classification was based on National Crime Information Center uniform offense codes. Violent criminal offenses included homicide, kidnapping, sexual assault, robbery, assault, and terrorism. All other criminal offenses were classified as nonviolent. The two electronic data sets were linked using a common numeric identification variable. This study was reviewed and approved by the University of Texas Medical Branch Institutional Review Board.
Mental health evaluation
All members of the study cohort underwent medical and psychiatric examinations at the time of their intake to prison. The combined evaluation lasted approximately 60 minutes and consisted of a detailed medical history and physical examination, a mental health screening, and a number of laboratory tests. The mental health screening was conducted in a standardized fashion across all prison sites by mental health nurses or mental health professionals and consisted of a standardized diagnostic interview that included an assessment for displayed symptoms of a psychiatric disorder, a history of mental health treatment, current suicidal ideation, prior suicidal gestures, displayed unusual behavior, affective distress, and unusual nature of criminal offense. The intake screening determined whether an inmate should be referred for a formal mental health evaluation. If a referral was made, the evaluation was conducted by master's-level mental health professionals and followed a DSM-IV-guided interview structure.
A diagnosis of a psychiatric disorder established during this evaluation was based on DSM-IV criteria and recorded in the inmate's electronic medical record. All incoming inmates who had a major psychiatric disorder, such as major depressive disorder, bipolar disorder, schizophrenia, or another psychotic disorder, and inmates who reported a history of treatment with psychotropic medication or who appeared to require such treatment were subsequently referred to a staff psychiatrist or a psychiatric midlevel practitioner for further evaluation and treatment. Diagnoses that were made or confirmed by psychiatric providers were also based on DSM-IV criteria. Overall, approximately 20% of all TDCJ inmates are referred for psychiatric evaluation during their incarceration. All psychiatric diagnoses used in this study's analyses were ascertained from the index incarceration records.
Substance use disorder evaluation
All incoming TDCJ inmates also were screened for a substance use disorder using the Texas Christian University Drug Screen II (TCUDS) (31) (32) (33) . The TCUDS is based on DSM criteria and includes 19 items that examine diagnostic symptoms of drug abuse and dependence (including alcohol). Inmates with a composite score of >5 are considered to exhibit chemical dependency (30, 32) . In addition, the Addiction Severity Index (ASI) is used to retest inmates when their TCUDS score indicates little or no drug use but information such as self-admission, record of offense, or other reports suggests a history of substance use. The ASI (34-36) uses a structured-interview format to examine several areas of functioning that are commonly affected by substance abuse. In comparison to other drug screening instruments, both the TCUDS and the ASI have been found to be highly reliable over time (37) . Both instruments are reported to have high positive predictive values and high sensitivity, indicating a high degree of accuracy in excluding nondependent participants and an ability to identify a substantial proportion of substance-dependent participants (35) . For this investigation, inmates with an indication of substance abuse or dependence on either the TCUDS or the ASI were classified as having a substance use disorder.
Statistical analysis
All statistical analyses were performed using SAS, version 8. Logistic regression analysis was used to examine differences in parole revocation across the subgroups and to calculate adjusted prevalence odds ratios (ORs) and corresponding 95% confidence intervals (CIs). All logistic regression models were adjusted for age, gender, race and ethnicity, previous parole revocation, criminal offense classification, and duration of current sentence. Information on at least one of the aforementioned demographic or correctional variables was unavailable in <1% of the study population (N=80); inmates with missing data were excluded from the analysis.
Results
Of the 8,149 inmates who were released on parole during the study period, the vast majority were male (88%), were younger than 50 years (84%), and had been incarcerated for a nonviolent offense (78%) ( Table 1) . Forty-eight percent had been reincarcerated for a parole revocation within the previous ten years. Overall, 8% of the study cohort (N=626) was diagnosed as having a major psychiatric disorder (major depressive disorder, bipolar disorder, schizophrenia, or other psychotic disorders). Two percent of the cohort had a major psychiatric disorder alone and 6% had a co-occurring substance use disorder. A majority (N=5,710, 70%) of the cohort was diagnosed as having a substance use disorder. Of these, 64% had a substance use disorder alone. Table 2 shows the rates of parole revocation and odds of revocation by diagnostic groups. In comparison to the referent group (that is, inmates with neither a psychiatric nor a substance use disorder), the group with comorbid disorders exhibited nearly a twofold greater risk of revocation as a result of a parole violation (OR=1.7) and nearly a threefold greater risk for revocation as a result of a new offense (OR=2.8). The odds of revocation as a result of a parole violation were also higher for inmates in both major psychiatric subgroups if they had a comorbid substance use disorder: all major mood disorders (OR=1.5) and all psychotic disorders with (OR=1.9). For revocation as a result of a new offense, the increased risk was found only for inmates with a major mood disorder and a comorbid substance use disorder (OR=2.9). Our assessment of single disorders showed that neither inmates with a major psychiatric disorder alone nor those with a substance use disorder alone had a statistically significant increased risk of parole revocation as a result of a violation of parole rules or a new criminal offense. These null findings also applied for each of two specific subgroups of major psychiatric disorders.
Discussion
Our study showed that among Texas prison inmates released under parole supervision, those with a dual diagnosis of a major psychiatric disorder and a substance use disorder were more likely than inmates with no psychiatric or substance use disorder to have their parole revoked. The likelihood of revocation was also higher each of the two major psychiatric subgroups (all major mood disorders and all psychotic disorders). Our analyses showed, however, that inmates with single disorders-a major psychiatric disorder alone or a substance use disorder alonedid not have an increased risk of parole revocation.
There are a number of potential pathways whereby the risk of reincarceration may increase among parolees who are diagnosed as having co-occurring psychiatric and substance use disorders. As they reenter their home communities, most former inmates are faced with a variety of social and economic challenges, including finding housing and employment, reestablishing connections with family, managing finances, and accessing health care (38) . Dealing with these challenges along with initiating and maintaining community-based treatment for both mental illness and a substance abuse problem may be exceedingly difficult (8, 38) . Parolees with these conditions may face increased hardship in gaining and keeping employment (39) . Even those with occupational skills may face discrimination by prospective employers. Moreover, for parolees who do find employment, the presence of a psychiatric or substance use disorder may hinder their ability to complete successful job training, carry out daily work-related tasks, and interact with fellow employees.
Persons with co-occurring psychiatric and substance use disorders are reported to have a much poorer prognosis than those with a single disorder (8, 40) . In particular, comorbid psychiatric illness and substance abuse is associated with a higher degree of psychotic symptoms, criminal activity, and social isolation than either condition alone (40) . Additionally, released inmates with dual diagnoses are reported to have higher rates of reincarceration than inmates with mental health conditions alone (41) . In general, persons with comorbid psychiatric and substance use disorders exhibit poor adherence to community-based treatment. In a retrospective study that used data from the Healthcare for Communities survey, Watkins and colleagues (42) reported that the majority of persons with co-occurring disorders received neither mental health nor substance abuse treatment in the previous 12 months. Of those who do enroll in mental health or substance abuse programs, a substantial proportion exhibit poor long-term adherence to treatment regimens (40) . These poor outcomes have been attributed in large part to the failure of traditional community-based programs to integrate substance abuse and mental health services into a single coordinated treatment approach (43, 44) . The primary disadvantage of the conventional approach to treating mental illness and substance abuse disorders via separate and parallel programs is that there is little capacity to individualize treatment for persons with co-occurring disorders (43, 44) . This shortcoming is particularly relevant for returning prisoners with comorbid disorders, who often have severe mental illness, have significant impairments in psychosocial functioning and cognitive function, and abuse multiple types of drugs (45) .
To the best of our knowledge this is the first study to examine the association between psychiatric and substance use disorders and parole revocation in an entire state prison population. Although a handful of studies (21, (23) (24) (25) (26) have assessed recidivism among released inmates with mental illness, only one of these included an assessment of parole revocation (21) . In a study of 72 Canadian parolees, Porporino and Motiuk (21) reported that compared with parolees without a major mental illness, parolees with such a condition were more likely to be reincarcerated for parole violations but less likely to be reincarcerated for committing a new criminal offense. It should be noted, however, that the study's small sample and narrow criteria for defining mental illness (that is, manic episode, schizophrenia, or schizophreniform disorder) limits its generalizability.
Our finding of increased reincarceration rates among parolees with comorbid severe mental illness and substance use disorders may be partly attributable to more frequent and focused surveillance by case managers and parole officers. In addition, it is possible that some case managers may have recommended parole revocation in an effort to obtain treatment for parolees with mental illness. Solomon and colleagues (16, 46) reported that case managers occasionally use reincarceration as a means of obtaining treatment for parolees with mental illness in need of psychiatric hospitalization but unwilling to sign a voluntary admission for hospitalization and ineligible for involuntary commitment because of restrictive admission criteria. Unfortunately, because data on specific parole programs were not available for analysis, we were unable to examine the extent to which this occurred in our study. The discretionary role of case managers and parole officers in parole revocation decisions merits further investigation.
It is noteworthy that our cohort of parolees demonstrated a substantially lower prevalence of major psychiatric disorders (8%) compared with TDCJ inmates who were issued an unsupervised release (11%) during the same three-month study period. A number of factors may underlie this disparity. Inmates with serious mental illness may be more likely to accumulate disciplinary sanctions while incarcerated, thereby reducing their opportunity for parole. These inmates may also be less likely to qualify for parole because of lack of available housing or limited mental health treatment options in the community.
The following limitations should be considered in interpreting our findings. First, because axis II disorders as well as relatively less severe axis I disorders, such as anxiety disorders, are not rigorously evaluated in the TDCJ-either during the initial mental health screening or subsequent medical encounters-we had to restrict our analyses to the more severe axis I disorders. Second, our findings are highly dependent on the reliability and validity of the screening measures, diagnoses of mental health professionals, and accuracy of data entry into the electronic medical record. However, the TDCJ policies of universal and standardized medical screening of all inmates at intake as well as standardized and validated data entry procedures minimize the likelihood of misclassification, misdiagnosis, and inaccurate data entry. Third, it should be noted that of the 626 inmates with psychiatric disorders, 475 (76%) had a comorbid substance use disorder. In view of this overlap, we elected to group the study cohort into four mutually exclusive categories: psychiatric disorder alone, substance use disorder alone, comorbid psychiatric and substance use disorders, and neither disorder. This analytic strategy relied on a single referent category and precluded our assessment of interaction effects. Additionally, it is possible that the rates of parole revocation varied across the geographic regions to which inmates returned after release. Unfortunately, we did not have access to such geographic data for the study presented here. It will be important for future investigations to examine such geographic patterns as well as their underlying correlates, including access to treatment, employment opportunities, and availability of transportation. Finally, given the retrospective nature of this study, we were unable to examine a number of important social and behavioral factors-including poverty, unemployment, and social support -that might mediate the association between psychiatric disorders and recidivism (47) . Prospective evaluations of the role of such intermediate variables among paroled inmates are warranted.
Despite these limitations, this is the first study to examine the association between serious mental illness co-occurring with a substance use disorder and reincarceration after parole revocation within an entire state prison population. Because this investigation was carried out in the nation's largest state prison system (28), these findings have a high degree of statistical power and are likely to be generalizable to other prison systems in the United States.
Conclusions
The results of our study highlight the need for future investigations of the social, economic, and behavioral determinants of parole revocation among individuals with co-occurring serious mental illness and substance use disorders. Developing a specific understanding of the pathways to parole revocation may ultimately help practitioners and policy makers formulate effective and targeted intervention strategies. Given the substantial leverage that parole systems have to facilitate adherence to treatment regimens, such interventions have the potential to significantly improve mental health outcomes and reduce recidivism. Table 2 Risk of parole revocation within 12 months of release among inmates paroled from the Texas Department of Criminal Justice, by psychiatric disorder and substance use disorder a Odds ratios were adjusted for gender, age, race and ethnicity, previous parole violation, criminal offense classification, and duration of current sentence.
